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(54) DEVICE AND METHOD FOR LASER BEAM MACHINING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for laser 
beam machining with which a work to be machined is 
precisely cut without a molten part or a crack which is 
deviated from a planned cutting line on the surface of the 
work to be machined. 

SOLUTION: The device is provided with a laser beam source 
101 which emits a pulse laser beam of which pulse width is 1 
j(i s smaller, a power adjustment part 401 which adjusts the 
magnitude of the power of the pulse laser beam, a lens 
selection mechanism 403 including a plurality of condenser 
lenses which condense the pulse laser beam so that the peak 
power density at the focal point P of the pulse laser beam 
becomes 1 x 1 08 (W/cm2) or larger, a Z-axis stage 1 1 3 with 
which the focal point P of the pulse laser beam condensed 
with the condenser lenses is positioned inside the work 1 to 
be machined, and an X (Y)-axis stages 109 (111) which 
relatively moves the focal point P along the planned cutting 
line 5 of the work 1 to be machined. The respective aperture 
numbers of optical system including the condenser lenses 
1 05a to 1 05c are different from one another. The dimension of a property modification spot formed 
inside the work 1 to be machined is controlled by adjusting the aperture number and the magnitude 
of the power of the pulse laser beam. The dimension is displayed prior to the machining with the 
laser beam. 
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(57) 

to 

*ffl#r*U— IfJHil 0 1 ^JWI/-f«©^7 

-o**«*awrs^ , 7-wwaP4 o 1 ^uxu 

— <ftft©*3b^tf-?'W-««tf 1 X 1 0 8 (.Wan 

*fe i ©rt«fc£to-£«z«i*T— s> i i 3 fc, inift 
*fe 1 ©«RrF5£7-f > 5 fcJ&^Tlll)&&*ffiWttfc 

»»s-a:sx (y) ttx-r-y 109 (lii) 

£o *7"6ffl b>X 1 0 5 a ~ 1 0 5 c *^-«f3t^S©H 
-©*#S'*H«s*-3<:i:lcJ:tK toXMMb l 




(2) 
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m%m 1 1 ? tjixmw i n sixf©/ wx v~ *? % 

W->7?\y-®ffifi\x i o 8 (w/cm 2 ) «±k&sj; 

? ^ wx b— mzmyct&mft^mt, 

^7-©*S2ki$jCxtf hOTf-ScfcOfflBBBBfc** 
t^T, CO**S0^7-T}Bfi8Sn*3atX#v h© 

Hflttim 
[Mf#K 2 ] / WxHtf l /i s«T©;<;l/X U— 9*ft 

0>\L->7>\V-mm>\X 1 0 8 (W/cm 2 ) tLtfcftSJ: 
HP»©*# 2 OA^I Klo-^T gfflg&ttl 

mmmxttmyaiDyiffi^&j vkj&o -o wx u—«r 

tflEiBPSiiw^aK: <fc t> naps n* mp»o*# * t 
M3tn^at, 

Mi3A££ftfciJPg5!©A#£fcS-oVT, C©A#2 
(OMaBcmi&ZtiZlS&tzXy h©\|-!££iiul3*SWI18 



flufSL'— tf S fflftf £ ftfc; ^UX b-if 
©e-*/V7-«fttf 1 X 1 0 8 (W/cm 2 ) W±tfta,fc 

frottKltft® Itffcffl UyX*5W?RTa6ft UyXBS¥? 

ats 

MI3^IS[©»7 , cffl U>X*^trJtt¥3Rtt*ti^nBBPft 

s«i3b>x^¥a?3iiRsnfc«7 , £ffl isyxkn *>* 

JfcO«JttjS*fiW»£»Bi*-&seifi#ai:, 

MI3rta5fc*ftj£££-:b-ttT 1 ^;bX©A;l/XU— 9^ 

o©KSXsH-y htfM^n, 

ffllHa8»0*)tffl U>X*$trtfc^S©BiPtt©** 5 

B»*S 4 ] / WXifBtf 1 /i sWTCD^;UX U— 9* ft 
/VI/X U-if ft,W?-±% * © A* K^VTSSia 1/ 

— »f 3tag* 5 tB*f £ / ^;i/x u— *f yto»iy-<D±% 

OtJ-^<7-ffiS*<l X 1 0 8 (W/cm 2 ) W±t&5J; 

3 ^P^©A*?©A*£«-if^TMf3»7 , effl UVX«r# 
tf Jt¥»©M PlSt©A#2 «0U|S-r 2 MPSdHfip^S 

ft&^lmTMMmn p«gg|3 £ ^to^s#a fc s 

M!3F i >lg|3t^^-&t)-&T 1 ^;l/X©^;l/XU— *fj£ 
*Hui2ADI*fiitifc jafrr 5 c k t J; t> s KJEfiast 1 
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#$5 2 0 0 2 - 2 0 5 1 8 1 



;*?-©*# *atfiwaiip«ii«s#afc: a d was* n 

MI a Xti 2 ft ft SB Pm©* S? 2 fcS-3i^T c n 5 ©±# 

zmtzt&mmzt. 10 
*marra i — if^iaefc, 

tufa U-*3tt«fr 6 ffltt Sftfc/<;l/X U-lf 3ftD*3fo6 
©lf-^;W-^tf 1 x l o 8 (W/cm 2 ) tLkfc&SJ: 

froMIBIScMffl U>X«HRnri£ft U>XfflR¥ 20 
at, 

Mia U>X3i&#aT*S#I2ftfcM!a*7 , M b>Xt a 
WEin±jS«lll©iDimE5^yic»oT/VI/X u— If 

30 

BufSrtSBKiftJfcjS^fo-eT l ^;bX©^;l/Xb— tfft 

*i5aainis**E8H«t-* c t iz a 5 , taaaprtsic 1 

^OttHXtf-y haWftfcSft, 

taffi^y-mas^aic j: mwznz'wxu— 9%© 

3&©JlPS©;fcSS©ffi4:3«X#? h©^i£k©ffiiS 

51K2nrcBuia*7feffl UVX^tr3£*£©SlPS©* 
!?SlCi^T, cn50^?TM2tl5S«X* 40 

&#ak, 

ista^-sin^ac a mmtik&mxxv h©^ra 
is^ak, 

M$£ 1 ~ 5 ©V^-f tl*»KE«<0 U-lftal so 



[M&g 7 ] /Wxfitf- 1 /t sttT©> WX U— tf 3t 

mis u-if yagfr ?> ffii-f 2 ft § ; wx u— if %<r»^v~ 
Mta u-ifjas* 6 ffi*f 2 nfe/ wx 1 — if«oiftjfcjiS 

OK-f/WHWtfix 1 0 8 (W/cm 2 ) ELkfcftSJ: 

Miaa^ac a t) »^?nft;wx u-tfjt©*}^ 

^Sufa*PX)hf^tSl*ft-5 £ k C «fc D , MErtSPK l 
o©&ftX;J!'y hSWrtStu 
MffiX^-HBS^afc J: »> MffSftax/bX U— tfft© 
A7-©*S2kBStHX#-y KOTfffifcOfBHHff*^ 

***** hotfsowjtafcJirvr. c©Tftet0ja 
sat^a* ^ mstt a > < 7 -ajR^a k , 

Sttfcy 2 k A 3 tffiiBU-ifftiKfr & 

tHM?ns^^xi^-+f^©^7-©^:§2^i@g5'r 

CSM&S 8 ] / vi/x*s*< i m stcF©> wx b—tf ft 
fcffiftffSU— ifftilgk, 

Mia u-if)ia»« e m»s ftfc/ wx u— *f«©*^ 

©tf-^/^V-^S*n X 1 0 8 (W/cm 2 ) W±KSS<}; 

•5 e/W/xu— tf Jt**3fc-rs«»ffl UVXk. 

futa»7tffl UyX«^Wt¥«OHP»0*#S*HiS 

•rsr»ipi[iiii5#at. 

7t.^*iDI*t^ftl© rtSPK ^-to^S #a k , 
MEfalftfttoWWSfyS^ yfc»o T^;l/X U— »f 

*«netoX«**h:K«rt-* c k K J: 5 . HWHrtWt 1 
o©3cMX*-y hjWBfiRSft* 
WI2MP«BI«S#aK: A ») W»sns§BPR©*if S 

^lait^ak. 

-e * 5 m$t©* t « StOf 3BHHftBBtt¥Jltfr & Sft 
MEMPjaWSf^aii, KffiBBPSaSR^aic At) Jiff? 
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go 

rat*st 9 ] i MbTM® i ^ sot©; ^x b— tf ^ 

©tf-^V-g-gftU X 1 0 8 (W/cm 2 ) W±£&£<}: 

at. 

Mia b >X3SR¥aTfaS?S nft !98B««ffl bvXC <fc 
fiW3talSft*<t»«»H^5'f VK»rj T; WX b— tf 
KBBrt»£*3ttjS*^to-e:T l ;WXffl;WXb— tfft 

*tnatai3«^it HN-r a c 1 1 ± o , wsarts 1 1 
■o©gatx#-y h^fig^n, 

h ©^-& t ©fiWHfla^i&Ett Lkmmmm^m 
t, 

■P**IWP*0**S«B5IHffliili«IBll^afr5SSi 

«wau>xaHR#ai4, Mfapwipf&iiiR^ac.}: vmsi 

« ttfc HPR©** £ i: & 3 <}; ? fct&gB*R© JteBH b 

>x©as?*-r*» u-ifiDiSMo 

CM *5t 1 O ] / WXifl # 1 n sKTO/<W u— »f 

tufa b— «f ftiifr 5 mis** <xfe/ vux u— «f jt ©Jtefcja 

oii-^HSSfliix l o« (W/cm 2 ) tt±fcft*J: 
■raiBPRBIfils^ai:, 

mtmft.m isvxic i. 5 aBtshfc/vi/x b— »f*©* 
^*inis*«i© wt^fe-es^s t , 

ISIEtol^llO^ff^^^ VEiBtjT^^ b— y 
3to*J^*«^fc$ftStf<s9I&^afc, 

tufartgPtm^^^-to^T 1 ^;I/X©/WXb— *fft 

*twa6nzjy*»t jast-r a c fc ie <fc !? , traaftswc i 
luia^^-isas^aicfc^isffi^ns^^i/xb-if^© i 



^^^-O^SSRtfaaEHPSflHflS^gK J: ^sUgfiSft 
5iiP$:©;*c€S©ii§fc&«X#y h©\f-j£fc ©SUSHI 
flWf^JME* b fcffiHHftfBtt¥a t , 

T? # 5 y < 7 MPS©** s ©!§£Mia*@i!sii8&! a 
Hufa^y-ii^^aRtfMfaBPRpiis^aa, man 

SK^afc J: t)S»!Snfe^7-RIflBP»0*#S £ 
&3 J: 5 fcMIEb— !f 3i6SKP 5 HMJSnS'WX b— If 

0**51 1 i ] ; WXiBtf l ft sOT©; WX b— !f 

Mia b— if jtis*» s -mi** ns ;^x b— >f jt©^ 7- 

©*#**aflS**/<7-HflS#ai:, 

tuia b— «f mm? s mat s nfc; wx b— f %aiwt& 
<n\£-9t<v-m§t&i x i o 8 (w/cm 2 ) w±t&a<t 

at. 

tufa^iRoftTtffl b vxs^&jte^Ktt^n^tiMPft 
Mia \syxmn^WL^-mui£ftk.mm%m b>xt i 

t) Sttfc/VI/X b— lf)t©»3fc^i*fcm4*fti©fi 

SWHiOXa*S(©«»rPS5'r y^J&o T^;l/X b— If 
Jl6©*)feS«*B»»K»»*«S»Ki#ai:, 

■o©eScKX4-°-y hA^fiSc^n, 

Mta^y-iiiiJ^aK j: Hwsns/wx b-if%© 

/<7-©**S2fctfMiBaBR©ll3ttfflbyX©MPft© 
*bfc«BBH«iB*#afc. 

««X*yh©Tfffi©A*lc«"3v^ c©^ffiK}gj« 

t»t8^7-atfiiBp»©*#*©e*i8iaBHi««iH 
«#a^ &a»w saaft^a t , 

iWH^7'-Has#astfswHbvxaK¥aax mm 
m&fflc j; 5 »?snfe/<7-atfnp»©** s t 

SrS <}; 3 KMfa b— If Jfcigfr 5 ffiftf 2nS/^l/X b-if 
3«©^7-©*#*©illE&tfWE4Bft©«Jtffl b>X 
©JiJR«:-rs. U—WmaML 
I«*aiz] ME><7-*R#aic<i:i>»&Sftfe 

'<7-©**s*aa?raa^#a*fl»it«, »*g(7 
ia*©b— tfipi^Bo 

[ii*5i 1 3] twawpBSffiR^at «k *>a»?snft 
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Xtt 9 12*© U — if ioiSSc 

raiss 1 4 ] meaBsmmK. J; o SRsnfee© 

IMKOIl OXttl lf2«©b— IfiPXSSo 
««T?fcS*7**1fi«» MiE^fc^T&ifcMSL io 

tfmtLK®.i&T°&z>mtfTmmt®®<r> a ii'>a < 1 1 

v>f n*«-o*^tr, M$g 1-14 ©i,vf ftfrfcffi* 
©U-lfSniSB. 

[M«9 16] ; -s/l/X b— tfjttffl jfc31fiiSi*ftiXj«fe* 
©rtgflfc-g-fc-eT. fufeiPXtti*fc^;l/Xb-1fft£ 

£»o TSu!a*nXW^ft©F«3gi5tC^Jt?®HXK: <fe SSK 

mwt&i&tzm i is*, 

/<;l/X U-if yfi©/<«7-**WB« l Ifi-k *> < Xtt 20 

>hs < a a <fc o \mm u fr-o'wz v— 9^©*^ 
*Huie*ai)y^©F«3gi5K-a-fc-&T, tuisjni»^t 

; WX U— if Jt*B8*f-r « c K J; "3 , MiSiraxfti* 
©ffiogjSfff JSv-i' yim-i TMf5;&PX*fi>ftl©F i 3®c 

[MSA 17] ; wa b— >f ft© jfcft££iipx*fi» 
©rtSBK-^fc-eT, tuiainX*f^K^;l/X b— »fft£ 

rmmaxttmacoft®tc&ft&mLKx. 30 

; wx v-vmwtt a iRftffl u >x*^£j ftmko 
?mm:mmm 1 xsa 5 ** < xa*« < a* * 3 1 

HflSU A^O^;l/Xb-^©«^*MieiPX^tj 
©rt»t^to-e:T, fuiapx*tii«^/i,x b-lfft£ 
iHSfSilktJ:*), KJiBtaI3«k*©ffil©«BrfS9 
W TlfWHlraia**© ZKH-WMz. J: * 
ffl©i8tK1S««»dWSa 2 Xgfc, 
*«*.6, U-lftoX^FSc 

[S£HJf©fiMfflai&!E3 40 

[0 0 0 1] 

caw©jB-rasas»H3 *5sbb:, 

E«««^*#7X^^©iini3***©«»fK:ffiffl 
[0002] 

CfiBlE©fiSfl U-1f(Sffl©-<3K:«lW*'SD, b-1f 

Kj:*-ftWft«iftt*©at)-e*ao 0H*.tf¥«K* 

inxmti^e5iR-rs^fi©b-if7 , e*msifL, b 
— ^©KiRt i. k> wmzmmfc&^TiiQjLftmMo so 



*ffi*6»ffiKifttJTinj!^ia*3tfT*^lini3«M!i 
%®m?2><, LfrU c©^fttinx3>f^%©Sffi© 

SiBlc»jSSnfe¥SW*«?©3*, ±K1WWiiaKffi 

g-r 5 ^tt*?A^it-r *Bti#**. 

[0 0 0 3] 

WkMsttz-fimt lt, ma. ti2ooo-2i 

9 5 2 8 *&»¥»«Fi8 2000-15467 -5f &$gKiJ 

inxM**©«»FrsfiKft3IMW*^i;s*TliDi» 
Mfe*8WF4-«. 

[00043 u^u <in?.©^s©^]»f^ra"Ptt, Ap 
i»*«ie^i;a»Mf**«*#i/^i:, *px#&t(©gM 
^»f^^i'>*^^nfcfjn^u— stouts 

ckff&z 0 iine>©wwr^s-t?a¥^A*x* 

[0 0 0 53 *fgH^©gfi^Jtt, 4nx*ftWfc©«Bfc^sB 

gat m*?g£s^£ c t a < fro^oaawsm ba 
v>i^-- (fiPX«MSt>*b-ifipx^S^ii^-rs c tr° 

[0 0 0 63 

M««PR-T5fe»©¥ga *58Wt«au-i«inx 

■rav— «f)HSi:, /VUXU— «J%©/<7-***©A 

©/^7-©^#2^ISgfi-r5/^7-liIi5#gfc, b— *f 

1 0 8 (W/cm 2 ) JCLhE4SJ:5K'Vl/X 

ftfc A;I/X b-if 3te©«*SiftllDlJMfc*© rtfiPK^fc 
40X3WWfc©«W : ?S7-fyfc:»oT/<;l/ 
XI^J%©Jll}ttjg*ffi»«K:»»S*a^B#af:, 
4nia*ft©rt«Sl«:jfc}tja^&t3*T i /<;vx 
©^;VXb-1f^iPXM^llK:Sg*ff S c fclcfc !5Jp 
UHMfcOrt**: l o©3«x*v hsWgjSStu 
-iSIP^SK * D PH5*tl5^;l/X b— «f3fc©^7-© 

feffiMM«i2«^|gt, A^^tifc^;l/X b~»f5fc©>< 

y-©^#*tK-^(/^Tc©^#?©A7-?jg^?n 
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10 



SSItXtf-y h©^ffi*fflHH«B«£afr&SStra 

[0 0 0 7] ^^fc«Sl^-Hftal«BlcJ:ntf» 

o*^fc:tetj-St!-^^7-ffia*< 1 x l o 8 (W/c 
m 2 ) JK±T-£oT>WXifS# 1 /isWT©&frT?, Ml 

3fc«4DlS**KB8iH-Sfc, ;tal*f*tt©ft*fc£3fc 

fc«K»«!Wgj£;£ftao inl#fitl©«-f a®f5Hc 
M&frOfijflWW&a fc, *OI«»**JtlWM^*a:*T 

«*iBjSi: LT«®rt^-f Vti&o Til jaxttWtia 
CfcKiDiBWfSCfctfT?**. '{MoT, J*««/.h2 

[0 0 0 8] Sfe, »finxs«KJ:n 

•vn is— 9 jbws t A,H?&i(xsft&^©T\ inxtfttfe 

aoisi-et. <t^o #±© c £ « e ftfr stwi-r a 1 — *r 
taxsaaff u— Wtaxsffitov^Tfem** c fc - ?* 

So 

[0009] sfc, *^ittin(f, /wxu-ifjfc 
o/<r7-*/^s < ira t&sixtf-y h*vhs < aa*? 

/Wx Is— 9%D^7-*:*:fr < -fa 
KX#<y h#*#<&a<fc?fcf!iy$T£acfc;b^V3 
fee 3cS?x#-y b ta, 1 ^;l/X©^;l/XU— ifjfcfcj: 

5»jS«naaK«s»-e«o, iS*x#yhs<*t:at 

•y b*>«*srr*fafc, ioi»ft*o«»ffS7'<'>fc}s 
m^±^imxn^mcii LT&nxtf -y h «k 
#&a tfinxgHc <tna\ /^i/xix— vytw- 

©**«*SIBS-raci:fc«J:!>, 3fltX#-y ]»©*H£© 

[0010] Sfc, *»S5U- tfioxsgii, ^ 
;l/Xb— U%o^7-o*#si:ajix#y b©xf&i: 
©«HH**^atBttLfc«HH«iE«#a*«*a„ 



Sttfowx b— if yteviv-wkz £ c «fc t) flM£ft 
aafcHxtf-y h©>ra*u— ifiioxiHcaae: 
a. 

[0011] *j®Bfc&a u-iftaiSMfct, ><;i/x* 

1 fisKT©>WXU-1f3tt*ffl|if-f S U— «f}fca 
10 ©tf-^7-£g# lxio» (W/cm 2 ) EUifcfca <t 

5t^xu-if«*«)tra«jfcffluyxf:, Bsnft 

©**£©A*£S^Tjfcftffl uyX*«tffc¥S© 

BBp»©*#**Hii5-raiiBPJswB!#afc, SDfrab 

>Xfc J: 0 jfcfc* ftfc> Wx U-lf «©*JtjiSC*liDI» 
<< Vfcj&o T /WX W-lf 3fc©«3fcja*ffii«9t»«S 

•a-to#r 1 /vi/x©/^i/xu— u'jt&toojWfenncBaw 

■rac fctct t)SpxS>f^#|©rtgpt 1 0©&RX3tf -y h 
20 jW&SSft. HP8MH8|5#aK:J:t)HflS**iaBiPft© 

^ffinn«8B«#a t . a* s bbp»©** * 

c ©** soupBrwBjasnaafix* » h © 
>m*ffiHHfiHEtt¥a^6aHR-rarm»R#af:, 

[0 0 12] aHBW#fcJ:ntf, «JlfifflUyX**erJtt 
¥3R©IBPft**S < ta fc3cKX*-y h*/J>S < » 

T-#, j e©g3p|gt^^<-rafc^x#v h^*#< 
30 afjTfachWoft. «fcoT, *fgB^t#au- 

■f iPlSBK J: ntf , «JM 1^>X*^&}16*«©HP 
»©*#S*WWraci:icJ:!)aKx#v h©^S© 
M»*facif:««-p*a. 

[0 0 1 3] Sfc, *«U8t«aU— !flinl«Btt, BB 

p»©*ssfci»jix*^ wtttommmtvib 

gB*Lfe*BMH*E«#a««Aa 0 A*SnteBBP» 

KX^-y h©tf»*ffiHH«IM¥afrS»RU SS? 

40 — *fiPXSBK:A*snfeHP»©*#St J: t)MS 
tia gfeKX # -y h ©^msr U— If ftlliJK jb a ct« 

#a 0 

[0014] immimz u— nuxmw&, ^;i/x<s 
^ 1 fis«T©;wxi— - tf^ffiftfrab-if3fcji 

U— tf«A>Bffl*f?nfc^;I/Xb-+fJ , 6©*^ 
1 o 8 (w/cm 2 ) fiLhtftaJ: 
•5 c^;i/X u— »f3tt«*3tet a*7tffl uyx*lH»** 
*»-380»©«Jtffl U>X*aBRRTfil4 UVX3»R#a t 
*ffiZ. «R©«3tfflU>X*$tr3tt¥»l4*n^nM 



(7) 



002-205181 



^©iBP»©*# 2 fc*3^T C ©;*;# * ©MPS? 

mittt&m&stt. TraajR#9fcj: *>asw?n 
[ooi5] *%wtc^au— tfiaiSStimf. a 

[0016] *5S?bk«« u-ifinia«i±» ><;i/x« 

AM /isJMT©;WXU-^ft£fflaff5U-1fftjg 
i:, >fJfc©><7-***©AAlcS , 3v>Tl' 

— ifjtaap g tusfsns'Vi/x u— ifft©^?-©;*^ 

nto</i/xi/- tfft©iiftj&©£-7^7-®fitf i x 
10 s (w/cm 2 ) JW±fc*S«fc3£;WXb-*f)£*||Ufc 
-T^Hft/lUvXi:, MPjSO^#*©A*t*-JVT 
«5tfflU>X*#*y3fc^5<OBiPaffl*#*«iBI!l^a 
MP«nWS#&k, «3ttfflU>XtJ:*)*}tt«nfc/<>l' 

t <fc *> mass ns ;wx u— 9-* ytofi ?-©*€ sRxf 

BfP»aHffi#ai«: * DWffiSftSHP»©*S*©fifc 
3WX#? h©^fc©fiHH«**©IHiLfc«HB§ 
MHIt^at, Wl^nft^^ >fft©^7-©* 

^?icstfx*snft^ps:(!D^:#2{ca^v>T<in6 

©*#ST»j8Sns«JlX#y h©7H5&&KWBS«8E 
at> fcfcWSti:**,, 

[0017] *mmc&zu-*nuT.mwic&ntf, 

SO?, SKXtfy h©^S©»PT'£3:*:#£©a8i 
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[0 0 18] *8Hlcff« U~ !f iniSiltt, ^;I/X* 
fc, /*;l/Xlx— m<DW-*2-Z<DXtHcm-3^rU 

1 0 8 (W/cm 2 ) fiLhEiS-t^E^XU- 

t5M l^X*«^**o»ft©iBfcffl U>X£ 

3^raftu>x»R¥a »»©*#« 

10 Xft^iJJtt^JSB^ti^tUBPBCVSftt), USOGBS? 

ft©*)^*ffi8ttfc^StfS»»#afc*fll*., in 
Ift£M&©rtg35£iS7fcj5££fo*!:T 1 -K;l/X©;WXU 

— v^itaxmrncmnr s c 1 1 i t> , tai*** 
atiomss^ns/^i/xu-if^o^y-o^^sR 

tfSBR©«)tffl uyX*$trtte^3S©pp»o*#*© 
MMMHIi^ai:, A*l2ftfc>WXU— *fft©^7- 

©**«fcRtf j^snfclfcjfcffi u>x**trtt¥&© 
Bflp$r©*#£ c ne> ©±# s fiMs 
&stx# h ©\j-^*ffiBiia^i2ti¥ a^ssi^-f S \f 

[0019] *ARicft«u— WniaBejJhtf, ± 

[0 0 2 0] ttJJKBLfel^-^lSIItt, rflSBfc 

[0 0 2 1] U-lfKnifflia:, /<;l/X* 

u-if^jiA^tai<f*n5^;i/XP— Wttmw- 

tfixio 1 (W/cm 2 ) £U:KftSJ:3C^;I/XU-1fJtt 

X U-1J^«3^*fipX3»ft©rtaJ««:m)*«#a 

ft©»JtiS%ffi««lc»l6S-a:S81(l^af:*«IA, iD 
I*f*%©F < 3i5C*^*-&^^T 1 ^;l/X©^;l/XU 
so — !f««4pi*HW(Wc mttz ctlc^tj 4nx»*»© 



#§82 002-205181 



time i i<mm.7.if-.v vimmztu ^v-mw^m 

lc& <o lIgi52ns/U'X U— tfft©^?-®*^ k# 
MX^y h©^£k©fflPliei^&l21iLfcffiHi!8& 
I2tt#ak, StKx^vhOTmoAAtS^TCO 
TfffiK^T*#S^;i/Xb— 9%©/W-©;*:#2;£;fB 

3„ 10 
[0022] *5ffiBt««u— »flinzS«K:±ntf, /t 
1fJfc©/<7-©:*#Sk3«X3l«y h©^fi£k 

©sbbbkmh* 46ib« bfc*iMM^ieii#s^(ix. s 0 

y h ©Tfffi©A*fc*3^T C ©^-ffiKJB^T? 

# u— if «©><?-©** s ««nnftiE«^ 

«t 5 WiShfcX?-©** S k &S <fc 3 fc U~ tfftM 

fctfT?**. 20 

[0 0 2 3] *»?ifc:«au— !«niS«J4, XA/X* 

©tf-^y-^sau x i o 8 (w/cm 2 ) j.x±k&sj: 
•? K^;i/x u-^>%«iBW**«ffl u>xt, mtm 

i*^ftoa»rf >£f&o T^;ux u— »fft©£ 

tf^rtSPtm^^a-fc-ST 1 ^;l/X©/WXb— 9% 
^Anifti^tMf'f-f s c k k «fc t) ini»^©p*3gpt 
lo©&«x#^A^fi££*u BBPSHW^aKJ:!) 
H8i5£nsPj8Pifc©;Mr£i:&gXiP<y h©\T?£k©*S 

h ©^©A^KStJ^T c ©\f-j£KJ&£-e#S PJpgt 
©*# * £«HHft£tt#gfr & S MPB3B!? 
IS k HPOTff ^g&NP&SR^fiUc * t) 3 
«SftfcS8P«©:*:#S k&S J: 3 fcjfcjfcffl 
irJH5¥3R©HP»o**S*»Wrra, ck^^k-T 40 

So 

[0024] *amic«5u-ifiiini««tj:ntf, n 

Pi^AtrSkefcSX^ hOTHSk«D«MM«*^* 
!B1iLfcftHHfi&irail«ff*.S. i&HXtf-y h©^f 

**«HBMKE«t^iKp5BK-r*. 6SPKHSS¥®(i 
iPWflt J: 0 M#?2*ifc PwlPlfc©** S k 

CkAMNfSo 50 



[0 0 2 5] *&H£&.5 u— tfinigBtt, ><;I/X* 
A< 1 /is«T©^;bxb-+f)t£ffijfrs U— ifftjgi 
k, U-1f^A>Sffll*£ftfc^;l/Xb-1fft©ifc^ 
©tf-^y-ffiStf l x 1 o 8 (w/cm 2 ) JGLhfc&SJ: 

•5 t^;bx u-vftzmm-zmtmisyxtzmtL-sfr 
ip^m.omm^yx^mi^m& uyxa&^gk 

pfttfsa 0 . u>xTK?#aT7aR*nfc*)fcffl by 

XK a <o «3fc2nfc/<;l/X U— 9%©*}ttjS*lioZ3«l 
*©rtSSt^to-a-5¥ak, *ai»**©«»rR£5f 
>t»o TV WX b— if 3fc©«jfcjS«ffi»«fc»ftS-B: 

ss»^ak**i*. *oi«**©rt'a5t*jtjSi*^to 
■&t 1 / <;]/x©></i/xu~ m*)iuxttmmcmM?2> 

c kfc J: Dini3ifJfe*©rt»K 1 o©3*x#y hsWB 
JfiSft* l«a©*JtfflU>X©Hpj»©**SkaKX 
h©>fSk©ffiMH«*^i&EttLft'filBB8«IBtt 
¥J£k, iftKXtf? h©Tfa©A*K*^^Tc:©Tm 
£JBja-P#Si8P»©*#S*fflHHffl31t#a^6a 

strs§npssBK#afc*«i*., uyxafc#gJ4Mp 
«GM?#at j: oa!«snfciiBP»©*#s fcft* * 5 

fcSBR©«31£fflU>X©aS?*-rs. eik^#iik-r 

So 

[0026] *«wt«au— «Hji«iic±ntf, sfe 

HX*>y h©^a©A££S^TC©>rafcflMT*# 
SBBPKC^SSfflSBiftlHfll^a^BjWJ-rao u 

>xaB?#attugp^a*?#©K: ± o swsnftusps 
©^:t ? k a 5 <fc 3 c^Sc©*^ffl uyxom&l*? 
So <koTs Bfa©>H*©aatx#v h^fig-rsck 

[0027] *%«st«s u— ifjonwii. ^;i/xifg 
^ 1 /isWT©^;i/xu— !f)i»tmH-*u— tfjan 

k, U— !f)tjg!b^ffi|*Sns^;I/XU-1fJt©^7- 
©^^S^mgis-rs^y-iilii^gfc, U-if3ttS*»5 

tUW S tlfcM;UX U— »f 3tt©«JI£ji5© ^ ^ 7 -ffiS 
AM x 1 0 8 (W/cm 2 ) fiUitftSJjat^Vl/XU-lfJfc 

©Bip»©*#s*was-rssBPBaBffl!¥ak» 

U>XE J: u-tf)t©*^*inx 
J***©rt»k:£to-£*#a*:, inx«**©«»rfS 
7^ >fc»o T^;bX U-1f Jt©«jeM[*«»«l!:»» 
?ti:S^f)¥ak^*i^, ioiSftttOrtastflBfaS* 

^to-&r 1 'Wxwwxu-v'ftztoxttSimcmM 

T*cfcfc*5to:DH*ft©rtSfc lo©«Kx#«y h 
-If %V»W-V>± S SStfHPSdBfflS^SK: J: 0 ISIS 

snsiBP8S[©*#s©akgaix*y h©vt-?£k©ffl 

MM#^ : fJ6!B'tibrc:tBPM^f21i#ak, KSX#7 
h©>fS©AAl«:*t3v^Te:©THSK:jB«-p#S^7- 
S0 : F»lPit©^:^^©li^*B|H|IIMB1i#aA^JiK'r 
Sfi»?#ak*«A, ^7-«MS^SatfMPfflaBIBS 



#P*12 0 0 2-2 0 5 1 8 1 



t &a & o k. u-ifymtp e ait ^ns/wx ^ 
©mgt©*£S£iiii!5i-3, ctz&mttZo 

CO 0 2 8] *^tS5b- *fiPiagtj;ti^ & 

-©*#2Rl>T^Plfc©*# 2 ^ti^f 
©*#S;&tfifc}ftB U>X*£««te^3K©8flP»©*# 

fig-r act *<•??# *. *ft, /<7-©***atfiip* 

©*#££ffl#-&fr-frT^5©T% 2£MX#-y h©\fj£ 
[0 0 2 9] *5^fc«SU-tffalS«»\ 

£ . tufa jaw* 5 mmtiz'wz u-*r nto* 

P, tlft ' U~»f ft©itftj£© t?-^7- 20 
^Stfl x i o 8 (w/cm 2 ) JK±tftSJ:5t/<;VXU— 
*««IBW-*«3ttffl b>X**^#fro*S©JBfc 

Anift g*© ftm^Wts&zisfrikx i /wo*© 
A/i/x u— tf 7t*inx^ii»ic^-r s c t k <fc <o hax 30 

jBftftOrtWK 1 00*17^7 h*fl&8S*U ^7- 
KSfP^MSKJ: t)iS@J?n5^;VXU— 9%©><7-©:*: 

* s Rrfa»o«3tffl u vx©hp»©*# « ©fi . 

3tX*W h©Tfffifc©fiHH«**aiB1iLfc«B8H« 
fatfMili:, h©*ffi©Aaic*^TC© 

HflHE1t¥gKP6aS?f *fi»R#afc*«*, '<7- 

ftfc/W-Rtf IPSPft©*** fcft* J: 5 C b-»fftil 

[0 0 3 0] *«wt«au— tfftliaaiKAtUf* * 
8><7-©*#*2fctflSPS©:fct«©fi#£*Hi:*« 

?s.t>*sHPS©±t?fc*s < j;aE, ^n^n, U— «f 

ftigfr 5. ffi'MSftS ;lrt/X U— 9%©.><7-©;fc# 2© 

a©tfffi©*Kx#v h*j&af s c a so 



ft, ><7-©*#SRtfMP»©*#**fi#£fo-£T 
^3©T\ SIX#7 KDTHSOiW»T#S***©a 

[0031] *%wic&z is~*fhaxmw.ia3^T, 
sism Hpsam^at * oawsnftMPSo 

fefiffl^7-©**SStfHP»©*#SSS^rsS 
«#IWFrsi:#©/<7- MPft*»i3z:fc#-es 

So 

[0032] *%wicmz is-vtoaMMK&^T. m 

[0 0 3 3] fcfc, /<7-M»^&©IB«i:LT, «H* 
tf, ro7^;b*H&tfSft7w , ;l/#-©5-64>:8:< fcfc 

jgffl U-if fro U— tf finiilgtfgiigffl U-if 

cnStiUx *fJt©^^7-©^:€S 
^PIi5T'#So Sft» HP«flllls#aott«i:bT, 0V 

[0 0 3 4] *5KUC|SSU-1f||0X&att» 
mttc>\)\>x U~*?m:WM?5> chick*)* taXMSt 

iffto^7-*» i ia* 5 a# < xa/jN? < &3<t 5 
emu ^-o^;i/x \s-^%<nmt&*ti&&$?mv> 

frmc&fr&T. MXttMkmoWX U— if Jt*BMW 

[0035] sfe, *ssBE#au-ifinx^ratt» 
;vx i^^ft©ft^^is**ort»fc^b*T, 
JniWjMfct/Vi/X ifJtefcJMH- 5 c k t <fc t> , in 

X b—9%«|l»r *«JIOT U>X**«J}fc^©HP 
a^rm 1 lS<t < x»/>* < *S i a cwwu 
A^^;l/X U^3^«JtjS*liDI»**©rt»l!:^fc 
fiDl»^t^;l/X b-^^MM^-a Ctizi: 



(10) 



#Bfl 2 0 0 2 - 2 0 5 1 8 1 



17 

2Xgk, *ffi7L2>C£Z%®t?2> 0 

[0 0 3 6] cn^mmc&zu-iftoxij&iciih 
a£iakWRr#H»&2flRlk#fcS»£, ««*«8S4 

d , «Wf3W?Jiasiqn?tt¥aa«iBfffi*if « c k # t 
*ft«Bf*«HJta*iRiTt,«i(ff*<Rrfiii:4ao 

[00 3 7] 

4ia3f8&tf L— f AnXSli:^ J:t»eS[« 
[0 0 3 8] WROElRO^VH^v^BtAOfeJt? 
?%tnhv >Ec©jg# (n=2, 3, 4, • • • T& 

o» ><;l>*S<z>*^ L-ifft©^^--^©^ 

j£©fc?-^7-^g (W/cm 2 ) TjfcStK Wtfcflf- 
*^7-ffl*#l X 1 0 8 (W/cm 2 ) JeUlO&ftT^tt? 

P-1fft©l^;l/XS;fc!)©x*;b:£-) -r (b— «f3t 
«3fcjSO«fHSS (W/cm 2 ) TftSS. 

[0039] c©*5a^ytt?«iR*affl^s**iBg 

igK&S f JolOilSfCOVTia 1 ~H 6 £ffll^T 

r-fe <3 > mz im i c^-rini^tj 1 cou-umcm 
•d fcSfffiHT-s t) s m 3 a u— *f sni&oaniftg* 1 

©¥E0T'fe (5 , m 4 3 fc^-f iraxMS* l ©iv- 

iv»t}eo feWffiHT*aB d , h 5 3 ic^tmxnm 
%o 1 ov-w»t»o rmmmTh <o , h 6 

[0040] hi arm 2 ta^r * 3 K, SlIX*** 1 
-^inltt, £)£?BM2#£L3£ffT-;taX*fitti 1 © 

rtfi|5t«^«^te«TU-^f^iinxs«M* 1 icje 

»LTiSMMi«7*Jgia-rSo ftfc, JHft&kttU— if 
JtUWIBfcLftfiSrafOC kTfcS. 

[0041] i^-vfflj&nKrffe'7'f y 5 t»o t 
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■S3. ctUcfctK H3~H5t3?r«l:5fc:««H«7 
W^^ys KftoTialfcfM!! 1 ©ftg|5£©# 
ffMSftSo *HSfi^t^sb-ifinx^r»«, tux 

*fi>ti 1 cu- tfm^^iiSUinxmti 1 ©i*ig|5fc 
o T> bUXttM® 1 ©SS 3 Tfci 9 k A, k* 

10 RiRsti&^o-e, ioxjftw* 1 ©^ffi 3 s c 

k«at,\, 

[0042] jsax&Mtys 1 ©gjifcfc^T, 9J»fts© 
Hift^^fes ttuxftmMn 1 «^©g;£fr esins© 

T\ SI 6 fc^T<fc 3 KJtRflMNSa^Tfftlxa** 1 * 

wmt&ztifivi&o iot, inx*f§>tii©gEffi3 
e^Mft*MT*«S«** c ka < ftnxM^ft 1 ©tt 

[0 0 4 3] ft*. SfeMM^e^tLftiDX^tl© 

0, a^MIS^^^tLTAnx^tiA^jn, tnxnm 

TiozjWfeftfcfttfiSA^AjfJS^inAftt), Apx 
*f^ftlfi:ig*ll^^^ S c k fc <t 5 ltoSA*«4**ft 

fc <}; 5 , «snw«BA k L TiDX»*»©»f®^lRl 

30 «w««»fsn««^-p**. ens, MAtetanSMM 
©jp**vjnsv^ x *k^^ 1 o-pfe Rrm-e* 5 » 

«K»*«JSLft«»±oaBS©**«l»fr* C k*«Tf 
^S©T\ MK*W»J:<-rsz:!ktfT?#So > 

y ny^x/^©^Mft^x/N©^Bif < asffliRic 

SS©T\ c©«t5aWtt©<fc^fJ»f^i^E^ 

40 7?&S 0 

[0 0 4 4] ST, ^QBg«lctev>T^6?KiRK:J: 
D?gj«Sn«3c«B«kLT, (1) ~ (3) 
5 0 

[0045] ( 1 ) is«fi**«— oRmmv t^vt 
iy-^miiBxnma (Manx? x-^LiTaOa & as 
WHUEtf 1 x 1 o 8 (w/cm 2 ) &i±-efr-o>W7.mifi 1 



#BS2 002-205181 



So e:O3^^*K:J:t)li0l«*Wofl»t|fto-r* 

X 1 0 12 (W/cm 2 ) T'&So /WXfittMfctf lns~2 
0 0nstf#$Lv\, ftfc\ ^fMXEiS^^gf 

*(1 9 9 8¥- 1 2H) ©Sg2 3H~Jg2 8H© TH 10 
[0 0 4 6] *«ga#(4, *fH6*i:*7 

[0 0 4 7] (A) bulM^ : A^U7^Xf5X 

0P2 7 0 0 Mm) 

(B) Is— 9 
ftM : ¥3§ttU— »fHiB»d:YAGU— »f 
j&fi: : 1 06 4m 20 

»f)tx#'y h SBr®» : 3 . 1 4 x To -» cm 2 

wk<omLmmk: 1 ookHz 

>WM6: 3 0 ns 
Iz-lfjiSfiK : TEMoo 

(0 m%mu>x 

u— *fm&&fcttt%Mmm ■ 6 o^—nyh 

(D) inl»i*#fMSftS««&©&I&3t« : 1 0 30 
0mni/f3> 

ft*, U— tf}fcfi»ti<THfao ktt, *fttt#*< b— If 

[0 0 4 8] H7tt±fS8Koe**a?ry77Tf« 

U— If 3fc4©1MilHS*l4 ^-*^7-«*1«*ti 
So ffifc 1 U— «f«C J: 5ini««*Ort* 
El«4Wi*7ii*ai» »7'^^yH ©** 

litftSo ?77?X«7 hO**SI4, *7-^X# 40 

So ^77*©M^T^-rx-^tt*^fflbyx (O 
©<g^#i ooe, mps (na) #o. so 

So y77*©SAlf^r7 i -?l*«3ttfflU>X 
(0 tD&*#5 0«, HPft (NA) 0. 5 5©»£ 
T?2&So Vf-^^7-ffi«*M 0 11 (W/cm 2 ) m&frZ 
inltti*© faUliCtvytXtfyh U if- * 

<ftSCtA^So 

[0 0 4 9] ^IIM^fc^Sb-lfiinlfc^ so 



XAfco^THSHll lWTRBt*, H8E^ 
t <fc -5 ^?5RW4;CS*ftT*iPl»^» 1 ©ft 
SSEft^«^t>«Tl^1f7tL«iDI«** 1 Ejgftf 
LTMftk9<( >lC»-3 TrtaSfc * 9 v 9 *3K 
)S1-So ^y^Il9(i-^ttlt0^7'y^t 
«rtB«-ea&a 0 H9fca?f.l:3fc:*5y*ffi«9*iB/£i 
hLt^77^5EiIU HI Ofc^TA^K:* 
5^^A^QX«^l©SS3i:Kffi2 ltgiMU E9 

1 1 t^r <fc 5 ciniatf** i tffflns c t c * & am 

■r«*7v*tti«!Kias-rs»^t.3Bsu tars** 
*t AtfBiiosna c fct j: tifigfi-rs^tsso 

[00 5 0] ( 2 ) Qm«B«#»nffl311S«<D«^ 

u-tr «*iraxs«yft aws-trs/ y a >o <fc 5 ft¥* ft 
Stttfix 1 0 s (W/cm 2 ) E*±T'*>o^;l/Xigtf 1 us 

«ffl««i:tt-S»MailHftLfeiH«, ?£IfrtftI#© 
fi«Rlf BSHfc-T SttJgffOfi*© 3 1S'>ft < 

*So 8M0«HNfctt¥IMM& MHI 
ft««^?ckt«*. oSD, W*tf» JMSJMR 

x.tf^ H e B H->Un>'«]g-efeSo ftfc, «IHUK)±IB 
ffifcLTtt, 0!l;Uf 1 X 1 0 12 (W/cm 2 ) T'feSo >>W 
Xl@aM^« 1 ns~ 2 0 0 nsAW S bV^o 
[0 0 5 1] i"j3y-7x/N©l*|gl5t:-?t^ 

saa^A^fig^ns c t a <o «b Lft. ^ 

[0 0 5 2] (A) ftlZMMIl : 5"J3^zA »S 
3 5 0 ^ni, ^4'T>'g : -) 
(B) U-if 

: ijmWtU— «fiaE»d:YAGU— If 
1 0 6 4nm 

\y— tfftxtfy hWimm : 3. 1 4 x l 0" 8 cm 2 

m^MLmmc: 1 oowiz 

^/1/Xfg: 3 0 ns 
ffiTJ : 2 0 fiJ/OWx 
U— »f JtSJl : TEMoo 

(0 mmuyx 



(12) 
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■ 5 0{g 
NA: 0. 5 5 

v-ifymmcititzwsm ■. e o^— tr>h 

(D) MXM*!IMW2n«W^4MW : 1 o 

0mm/# 

El 1 2 teiiK&ftT'CDU— tfiniKJ: i3SJ»fr*ttfc5'y 
n y •? x ;\©-g&fc: &tf 5 »f®©¥J^S LftHT?* 

^StiTVSo &*5, ±IH&#£.fc!3J&£2*ift?§M 1 
WfflH&mZJifaCDjzZZlt 1 0 0 /imgfiT-SSo 

[0053] mmwmmt&i smx^m^vBtit 

ynvS^Ojp^ttf 5 0 Jim, 100/u, 200fnn, 
5 0 0 /inu 10 00(t B ©S«|CO^T±|SM«iL 

ftc 

[0 0 5 4] fllRfcfs Nd:YAGb— *f<Ojgftt?feS 1 0 6 
4 ninKfcVT, ~> 'J 3 Vg^CP*^ 5 0 0 fintTF© 

'J n ymm<nfi$mi v-*rim a o %«±a 
jifscfctftffra,, hi 2icst->'jn^iAi i 

©JP£&3 5 0 /imTfeS©T\ 

jasraKas' y n xM©tfi^#i£, *) mwfrz 

1 7 5 M«©»#fcB&*«*iS. Z10«*03Kl»tt x 
ff?2 0 0 /im«->y a>OiA$#ti;;t5t, 9 0 

sRiR*ns©tt{i*>T?s»3, istA^iwgjiirso c© 

(OS t» 1^1f«K A«^O^T»SWHl««^ 

fig) snftfeot?tt*<, »Rm«i««(^mKiRic 

^661 (2 0 0 0^4^) ©fjf7 2H~3l7 3H© 
r if n?J>/ b— If K *3->'Jn >©inl#1xffFffij 

[0 0 5 5] &t$, S/iJayftirttt. &N&11g8* 
i£iSf:LTBfBB*iaEl«l3!Pr3T*in«»SfeS-a:, 

n # -> y n > x t «ffiKai»r a c t ic a 

2 Kispj-j: -5 Kft&frco&femmmmmi&znzo 
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[oo5 6] (3) m.mmmtm^mitmm'om-t 

*£fc*Tv Jfc)fo5fc:tett5*fHagtf 1 x l 0 s (W/c 
m 2 ) JK±-«po/<;l/X«*« 1 naaTO*ff-PBaSfr*o 
></i/X«*ffifcT}S< L/T, ^?M?£iral*fiJli© 

fiUfifcLTfcL 09*.tf 1 X 1 0 12 (W/cm 2 ) 7?£S„ 
/I/Xlf ttflfttf 1 nsJMTtfff* L < » 1 psJMTtfS 6fc 

flUtf, HI 4 2 ®U-1f»taI»fifeSlfcfc* (19 9 7 
llfl)OSl0 5g~SlllIl0r7iAH» 

20 [0 0 5 7] K±0*3t*aiBM|lcJ:tUf, 

fi«, A;bXb-im©;W-©*#£^ilftffibyX 

tt, 1 A;l/7©->3 y h CoS D 1 

icBBI-r*. 

30 [0 0 5 8] irvvtXtfv h*^#-T^Sfc, fJSlf^ 

ft, ^ffiOTOItA^&So cntO^THl 4~ 
HI 9*ffl^TKWrs. HI 4tt4^M0ftRI<:fl;su 

^Lft^OiDI^ftHC^ffiHtr-feSo HI 5H: 
HI 40^®f : ?^'r>5±©XV-XV{i:^oT^ifLft 
WfffiHT-SSo HI 6, HI 7, HI 8tt^n^tiHl 
4<DWW : ?fe7'<>5t\B.sS.?2>m-WlL XVII-XVIK 

x«ii-xviiiic»oT«iSfLfeWffiHi?*5. ;:n&© 

<*5o J:t>T, HI 9ta^J:5fc:«l!rf3£5'('y5 
t»ofclini«*ft 1 Sft, 
twiMmn i ©^u»fffi4 3 oiafl*«*# < &s©T-9ji§r 

B!4 30Tffltt3WB<a*. CtiESbT, H2 0K^ 
77^X#'Vh9 0 *ifcltt5Kh* < (flX.tf 2 0 /I mtt 

so B-ftife^filOlKsWDSaHBdTfSSo iot, H2 it 



(13) 



#§fl2 0 0 2-20 5 1 8 1 



m- <t -5 tcwm^fe^ y 5 e^ tzMmm& \ v>® 
m<Dmm>mim 4 3 o^mjtfai.iztt c ttfr-z 
?„ 

[0 0 5 9] c©<fc'5Ei'5-y?x#>y hA^-rrs 
«^£^>E&oftif^&^^¥m«® 

[0 0 6 0] *HIfl£J;nifi'7 7^xt;y h©^ 
&*MWT°Z2>ctlz-D^TmW1r%o milr.^tXo 10 

100.NA0. 8«itO^77^X#7h!0^S 

*ftfflb:yX*©<g*5 0, NA0. 5 5©f^©^7 
y*X#»; h©*£S«fc*)fe/.|v£<:8:S. 
««H\ SfcfiBMB Lfc«J: 3 E b—tfft© 1 ><>UX3fc D 
os t)^;I/Xb-^fft©^7-£^£0!f•f 
s©-^^ tf-^y-^gtfiigcfc&b— yyt<»w- 
■hmw&&ct%mirtrz>a co&sic* u~ 9%© 

[0061] Sfc, itettffli/yxoiicawwifet, 

[0 0 6 2] iot, 0 7t^-r^-57^5^S«t3 
E> *7 I 6fflb>X©MPSS!^#<-rSili: J f'b— «f3t 
©/<>7-*/Jn2 < -f S c t E.J: t> £9 >y ^Xtf-y h©^" 
8*/JvS<IHire**. iSE, iSJttfflUyXOBBPft* so 

<hs < -r s c t^b— m<ow~-z±z < fa c t e 
i0^7^x*7h © tfS < ware § a o 

[0 0 6 3] i'^'^X^'yKOtSBIK^r, 0 
ffifcffl^Ta&fcKUWS. 02 2E*-fMtt, 3fJ£© 
MPft©*}fcffl UvX*fflV^T/ VVX b— UmtffcgR 

K«jt«nTv^«jnxa*» 1 ©wsiH-efcs. gftu 
c © b-*fm<os§»ttc j: a &ft¥mw&m-mi8.-£ 

ftfc * 5 f * Xstf -y h 9 0 cDBfffiHT'feSo — 02 40 
4 K^-TMtt, 02 2 Ka^rw * 9 *S^BBnR©*|0£ 

^siinjtf** 1 ©f£r®0T*£ao 0 2 5 iiau- 

■y^Xtfy H9 OOKfSH-e^So ^7 7^*7h9 

0 ©ffi?h»ftjg4 1 ©inifcttM* 1 ojp*35iRifc*rtt 

Stf3£fctt# U ^7 7?X#7h9 0 ©firttfflg 4 

1 nrniMWh 1 ©ffssiRifciasrrs^c^tttft 

t^777X#7 h9 0®il?ll^M/M<T?f > C 50 



ftS©^m£*€ < f S t y 7X#7 h 9 0 ©ftS 
h^fe^Tct- < T'#5o 0 2 3 fc 11 2 5 £J±t£f ftfcfflB 
6*»ftJ:5fc» b— WtO/<7-#BCi6, isftfflb 

[0 0 6 4] ?e.fc.'02 6^-rW^ !2 2tSt 

ftT^ZlMXftmya 1 ©Kfffi^-^feSo 02 6 fcjfc-f 0!| 
T*«b— *f«©X'7-*/h*< LTVS©-pflS«4 1© 

&mim 2 2 icisrrflw 41*5 < &a 0 027 

tftStifct^-ytXtf-y h9 O©BfrH0T*fea„ 02 3 
i:H2 7©tt«fr5i|lI5frft.fc3l«:, MffimisVXtDW 
□StfHCf^. b— «f3t©/<7-*/hS< 

tSt^77^#7h9 0 OigSh-^lSwOTf ft^/jN? 

[0 0 6 5] 2SE, 02 8KS1-fl3Jtt, i2 4tSt 
M<fc 5 /J%Svv W-©A;bx b-1fJfcLtfft»fc*}KS 
nT^5inX*f^ft 1 <0»fffigIT*$8„ 02 9S, dO 
b-if XSUDftWlc J: S jfJWWl!WilHT«rt«*ift 
^77^X#7 h 9 OOKffffi0-eS5o 02 3i:02 9 

©JtK^ p»7>^a j: 5 ^Ttffl i/yX(omnm%*% 

< M^O L*>Ob— If Jt©^7-*/JsS < (** 
<) -TS ^7-7 ^7X^«y h 9 0 OS^h-f'ilBwOTfjS 

(*#<) *J»T»**o 
[0 0 6 6] hO»dWT»a 

asiittToao-e**. *mtmm&. m^-l&m 

©b— LT^aftft, b— tf^O^tt^ 
[0 0 6 7] «±©J;?E*|IM?^EJ;Wf^7-7^ 

x#-y h©>m%iH»-etfa. ?77^7 h©xra 
«, «M&a«iw©aa©s*, «ifffiE*tta¥att© 
&£©^ ini3«Hft©jP*©****#*LT8t«) 
5o S ft, ^7 7W*7h ©TH£ttiniS«M*©«)( 

tf» *Kx#-y h©^tife**WTf#a©T?, jp*wtt« 

5CkEJ:tK «BRPS5i' >E»o TSHBE^Wf^Tf 



(14) 



ftffi 2 0 0 2 - 2 0 5 1 8 1 



[0 0 6 8] $fc, 0»*tflinJjy*ft©JSi3Erffi36l«BH 

tntei^T, M^.tf02 0Rt>*@2 lfc5f,-f<fc?fc, W 
^S^^f&iCffM-r2i'5^^x#-y h 9 0fi9^i££ 
^?<-TSo -73, 0 2 lRZfm0K.7FCt£5lc. ty 

muz?* >5 tmttzmm^&jxDjjfatftym 
73i^*¥ffla«ffi£f#s c t 

[0 0 6 9] «R^9 hO^fttOWKWMCfct 
So /0UXlx~U%O7<7-H:«|*tf 1 /^SftDO 
i^ffi* (W) T-g-rcfefc-^So 

[0070] 3^«Bgai©^fl:fi!i*»iwra 0 

[0 0 7 1] 1 0J] #|gfi6JB*i©lg 1 fflicftS b- 

4 0 0 ©8II»g«j£0T*fcSo b-if inl^H 4 0 0 
tt, U— WB*»tj-8U- 0 1 fc, U— 9 

1 0 1 «MflT S U-1fifc«H*P* 1 0 2 fc, b— «fft 

sec i o iA^t±i*t^nfcu-ifmo^7-^iiiii-rs 

^7-t!fPgfl4 0 1 fc, 3 0 
[0 0 7 2] ^7-«Bl»4 0 1 «, MS-fcf, «lfc<DND 
(neutral density) 7 J }]/& fc, &ND7-C tf 

03fcB«-t»»S-a:ft5-rsaW)|i:, ND7-I" 
;I/*tt, x*;l/*-o«3«H1fi»***A.* c ta < ft 
®3fe£fttt&-*-7>r>l/*-?fc«. aasoiD7-f 

MD7-f;l/*OMtu!PXtt2:n5*a*^t)-e:«!:tlcJ: 
»K lfrSfflSSftfcU— 9-m<D^7 
-fcHWTS. ate, JMR©m7-r/v*©H0fc**Hii; 
fcU X7-HKS&4 0 ltfI/-fm©»»LT 
SitftfiatK»l6?-&5iiD7-f;l/#Offlft*SE*sc:i: 
t * *> , U— «f 3ft§ 1 0 1 ft 6 Bits tift U-if ftL© 

[0 0 7 3] ate, ^7-«HSaP4 0 1 14, EiSiHftCD 
b-tf JfcUWfcttfcS L TSSKEHS nTcMft 7 -f 71/ 

7HMffiW4 0 1 £43^T3WI*ifi&fcBfSIOft*«» 

Mft7 -f ivzziBifc-z&z ctia.<o^ u-yytm 1 o 

[0 0 7 4] ate, b-lfftii 1 0 1 OffljEffl^mW*!/ 



ftzf frJ@Pg|5 1 0 2 T*Sgp-f 5 C £ 1 <fc t) , !f fti® 1 

0 l36P6H«#sn5U-1f3leL©^7-«WBrr5z:f: 

<fcoT, U— *f)£L©^7— fct, ^7-Hgp 

gp 4 o i &tf u— *f ftjiwas 102 oa < fc t, v-r 

35 1 0 2 b— *f7tL©^7-©PIPf£ttT'fifeMii 
«OTK**33ifflK:T#S©-PSntf>'<7-llffl5gi5 4 0 

10 iaiilll©»ff«*««-i?BKW-r«^»iW»» 12 7W 

•?a*ti5o 

[0 0 7 5] b— finxgS4 0 0tt^c.tc, Ay-ii 

@5g|54 0 1 T/<7-^ShftU-1)WA«Lfr 
ob-+fftL©ft$4©ft#£9 0° «A«J:3tE«S 
nfc^^n-T-y^S^-l 0 3fc, £V^n-Y-y^5 
7-10 3 TEBStlfe U— tf JlfiLft*)tr SIDtffl U 

vx*mt£ts]s>xmiim4 o 3 1, u>xas?« 

«4 o 3*iaarrauy^!»B|iHflsgS4 o 5 1, * 

20 <lX.3o 

[0 0 7 6] UVXJM&mS 403 ttftftffl U>X 1 0 
5a, 105b, 105c£, Cti 

4 o 7 1, mftfflbyxi o 5 az-stsftm 

zkoffinm, mymisyxi o 5 btttsye&komn 

M. JUttfflbvXl 0 5 c **trtte^ROBBP*tt**i 

^nsas„ u>XMS?m»4 0 3a, uv^rauM 

MMB4 0 5*»6©«*lcat* f ^T3aWE4 0 7£[Hlte 
«**Ci:lcJ:0, ^fflPVTCl 0 5 a, 10 5b, 

1 o 5 c(o^mm<ommu>x^u—9mjoyt 

so »±tE«*-e-S. "Tftto*, Uy^»W«||4 0 3H: 

[o o 7 7] ate, uyXji«it4 o 3ica(*B-6h 
mm 1 2 7 F«*ffl^^THpjRo?c*^x 

«*ftfflb>X'l 0 5 a, 105b, 105cO^t* 

[0 0 7 8] U— !ftollSai4 0 0tt*5K, *ftfflb 
40 >Xl05a~105c©5-e U— lfftL©fttt±^E 

nsftJlS*** 1 «tttB£ti««H^ 1 0 7 fc, 

1 0 7*Xffi73(p]C^ili*-a:afci6©X|S7-r-^l 0 9 

t, t<H&i o 7«xtt73iata^sy*Kriftt^Bis 

^SftftOYttXx-^l 1 1 fcB^l 0 7^XfiSS. 

OT«i73i^ta^sziiii73iqit»»s*afe«>©zttx 

T— V s 1 1 3 fc, iin^H'OOXf— >*1 0 9,111, 

so [0079] zifte mtMmmi 1 ©«m 3 1 aesff 



(15) 
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5#iqjft©T?, faxtiMh i EAftf-TS b— 9m©fs 
jSiSSSosiqifcaao ±^t, »xf->*i 1 3«zm 

X-r-^l 0 9 (111) fc^DXfflfftef^c&gpt-y: 
SCfclCfcDfTS. Xffl«Xf^l0 9 (1 1 1) 
8»#a©-Hi:fc<S. 

[0 0 8 0] U— U%» 1 0 1 tt;^XU-«458t 
•T5Nd:YAGP— ffT-SSo U— ifJHUl 0 
fc*^Sb-ifi:LT, COi, Nd:YV04 V— tf^Nd: 

ylflx— tfw^+f^r-i'rb— w&a„ 

WWJWSliWiBlfllWSJE^r*^ NdrYAGb— *f, N 
d:YV04 U— *f, Nd:YLFU— If^fflvaOjbWalT^So 

[00 8 1] si Gflt-aSnitti* i ©irait^t/XL- 

5 a~ 1 0 5 c WlTSSo ZliX-r-S' 

1 1 3»U— 9«^«)*^*tol»^©rtg|5t^fe-a: 
3¥®©-0!lT*;&3 o WtmVyXl 0 5 a~ 1 0 5 c 

[0082] u— »f apish 4 ooasetc, ^HcH 

0 7'£«H$nfcSpifcf#* i ^Rr^e^KJ: UM^-r 

*fc»fcTOW*f^««Wffl3!SWl 1 7fc, Jf-f 

3t«±tEH*tifcR«g3ttfflOli-A^^ , y 1 1 9 
fc, Srtfx^o E-AxXU-y* l l Qhf&m\s>X 

1 0 5i:OP4t^V^n^-y^ = 5-l 0 3tfSeBS*i 
T^S„ t£-AXXy>y* 1 1 9 a, RTSJlSBOSSl^ 

©)tlfi©|fi]t%9 0° a***3K:E«snT^*o £ 

9 1 1 9"wB^iWfi«sn, cofi»snfcBiS3te» 

#"£V ^n^7^57-10 3 SLt>**3tffl U>X 1 0 5 

zmmu taxnnm 1 ©gjBfRgvw 5 ^^#t?a 
ffi3*gg^-r«o 

[0 0 8 3] U— *f APIgH 4 00(i?C.fc, fcT-AX 
XU-y*l 19, ^^0^7^57-1 0 3&tf*7fc 
fgl^Xl 0 5 fcHW^±fcEBS*lfcSW*? 1 2 
1 JH«S«U>X 1 2 3 *fll*.«o 1 2 1 £L 

T « 151 Jx. tf CCD (charge-coupled device) 7J ^ 7 & So 

mVrf&'y^ y 5 #%#tf«® 3 Ufc BTS3te»o 

103, e-Axxy 1 1 9*aeau *s»u>x 
1 2 3-«g»*nTaH89s? 1 2 1 iswssn, js&t 

[00 8 4] U— tfSniSH 4 o o a* 6 1, 
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i 2 i*»6ffi*snfe»«7*-**«A**nasM»f f "- 
*8bisp i 2 5 u-ifinig«4 o o±ft£§ij»f 
1 2 7 fc, 1 2 9 a 
#^-^saagpi 2 5a, WL^~^m^hxmmm 

JHRl 1 7T^LfcWli7t©«^*ffi3±t^-& 

LTX-r— >*$IJ« 1 1 S^Xf-^l 1 3^14 
*J»TS£:i:fc.J:?K RT^i7t©^^«®3t-&7J;7 
t-TS. ±ot, aHSx-^fflSS 1 2 5 14*- h 7* 

951 2 5«, Mtx-#£S£LTaM3©&ABji!ll 
©Bfix-^itlTfSo c©B{fx-*a:£MiJMfl 

1 2 7K5M5ti, ^ftfjw^fisas^&^n, 

[0 0 8 5] ±#MfP$ i 2 7 ta, XT— i^MM 1 
1 5fr5>©-r-^ Ji&x-^JflJIgB 1 2 5fr5>©Bft! 

-r-£^#A±/U cn^cf-^tltati/- tfft 

il»g|31 0 2, UglfflTfrf 1 1 7S.t>*Xx-v'SiJM|5 

20 115 *mw? 5 n k £ t> , u— tf apish 4 o o £ 

^^-<y hi:LT»fi&ra 0 £fc, ^tt&Jfllffil 27a 
^7-l)lli5gP4 0 1 t«MWc^snri/->2.o 113 1 
a^l©ll^ : tiSbTv^s 0 ±ftiwgpi 2 7£A<7- 
®^:#^A^Snaili:tj;t), ±#SWg|ll 2 7a 
^y-pfflia54 0 1**J»U eintJ:!3^7-AW 

[0 0 8 6] H 3 2 tt^WMMV 1 2 7 O-ffll©-^ 
^ya-^iT-SS. ^MWWWl 2 7tt» ^"SS 

30 KbP 4iu mwrnam* 1 3Rtm«^a5 4 1 
5 3„ ^MKgP4 i ncab-ifAQi^K©^ 

fNKW-*- P*fc * *) , / VVX U— tf)fc©^7-© 
A*-r«ftt>t>t«JtfflUyXl 0 5a, 10 5b, 10 

5c©iy^-fn*»*3W?-r5A*tuTtJ:v\ com 

^, 1 2 7 \&&m\s>% 10 5a, 105 

b, 10 5c, ^ft^ftCMPftfc^i&SgLTfc^ 3 
SJSnfcJtettfflUyX^Wte^RCHPft©?*-*^ 

40 ^wm^mm^A 1 1 txAstis. 

[0 0 8 7] *BMBB1£faig|54 1 3ta, /<;VXU— If 
^©/^-©A#*S.O"BflPi!©A#^©Mt&KX# 
•y b©^?Sfc©tSBgM<l^ : ?J6f21t?nT^S„ S3 3 
a, d©fflBHB8^^-rx-y;l/©-M-P$So o©M 
Ta, ISPiS!©<ita»7tffl^>Xl 0 5a, 1 0 5b, 

iosc<os«t:o^r, ztitbit-stsytmkvmnWL 
*«assna. /<7-©«ta^7-Bi«s»4 o 1 cj: 

t) n-5 ^;l/X U— If Jfc©^ 7-© A# S 
ti5o THtOSCtt, »(Sf «fi©^7-i:HP»i:© 
so C»«t>*fc ct ») ^fig^tiS^KX* -y h ©Tm*«8« 



(16) 



#512 0 0 2-2 0 5 1 8 1 
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?n«. Mx.il ^7-#l. 2 4X10" (W/cm 2 ) 

1 2 0 /imT'feSo iKOffiMM^fiDx-^li, 
MZtf . U— if ftHtflfc 13 2 2-029 TSKil LfcHifc 
*"T 3 £ i: £ <fc t) #5 C i: S„ 
[0 0 8 8] ^-?£2iKgP4 i i t^7-©;*:££R£f§8 
p&©*££#A*j£nsc ^-jfii#?g[u i 

iRiuMofi^ftu^tt, «fcisy>«©sfc*te-rs* 
m^-zt^-z 1 2 9t3ssna. 
[o o 8 9] Tfaa&*4 1 1 T?a»isnfeaii:»j&r 

3^£©ir-*«, Tfftai&au 1 l*5Ii«msau 

1 5 lessen*. BtttaftflM 1 5 a, c©^f&©-r- 

fi£U 1 2 9t3J«„ z:W<:J:*K 1 2 9 

ti±^lx#7 K0iB«feaa5sna. iot, u-*r 

[0 0 9 0] HflPt$!©*t2 

4 tC^-Tct-p KftSo ^7-£ 1 . 4 9X10 
11 (W/cm 2 ) fcH5£LBBP&jt><0. 5 5 0tftjgi2 
nS&fSXtf-y h©\J-j£« 1 5 0 /tra-PifcSo Scfcs H 

p$©**s*s£u ^7-©*£S£RTgfcfsc 

&5„ 0!l;tfcf, FwlPiSt^O. 8tBIW7-tfl. 1 
9X10" (W/cm 2 ) <Dt?£M«n53t«7#-y b 
©\J-&a3 0/tmt?&S„ 
[0 0 9 1] H3 lStf03 6^fflV>T, 

Bmcomimic&zu— ytuxfimzmmtZo H3 6 
a, <:©b— tfini^?£*i«^-rsftJ6<D7D-^-v- 

[0 0 9 2] Sf , ftn*f*tt 1 ©%»KM£*HotI 
ftii-^JKJtSfWK: * 0 ©SfiaSJUfcS^ 

i>r, Jin3***i KSLrawasfixttKiRo^a 
i/«iou- 9m*?g£-f5u— »f^i 0 i%m^ 
f« (sioi)o &fc> taxttttt 1 ©jp££W£f 
So »so»3eB«stHini3«i* 1 ©BSf^east l 
t, ini*** 1 ©z*&fiR!©Sffl*6i*5£-r* (s 1 0 
3) o cm> b-ifm©*7t^ini^®i 1 ©rt 
astttBS^ateftK:, ttzftftfe 1 ©giE3 tffi»r 

5 U-1f)KLO*ftja*»Pi: Lfahn3f*» 1 ©Zllfl 
ft©^S«T?fe3o C©»»*%±ft{S!l»g|5 1 2 7fcA 

[0 0 9 3] tUXttm® 1 * ly~^inxmm 40001 
«&1 0 7fcK»TSo ^LT, SftJBttSl 1 7*»5 
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Rrs}fc*5S4s-a:Tipis««i i *nwr« (s 1 o 

5) „ IHB8Snft«W^7^>5«dCrtni3«*l 
©^ffl 3 £Jf ft*? 1 2 IE J: 5 JUtf S„ C ©Jff>-r 
-^ttWfcr-^fflfflSl 2 5K2S5n5. il©a^-r 

ic«"^>TJi»7^-*«BWJ i 2 5 aiiUfflftii i 
i 7 ©prffljtoj!iusi««Sffi 3 tttftra j: -5 ftiuSx- 
***jrrs (si 07) „ 

[0 0 9 4] C©Mr-^ttXf- SflMWWl 1 5fc 
5ienS 0 XT-: 5>iBI»S5l l 5 14, C©«U£t*-** 
10 ItLTZiXf->*l 1 3*Z(^fil©»»£-B:« (S 
1 0 9) o EUlfcJ:?), 1 7©nrm}fc©fc 

j£tfSffi3K-tt»r*. ftfc, »®t-:?MIS!1 2 5 

JMfe»io$ffi30lfc*3ii«r-*«aiWra 0 £©M 
*B«7*-*tt^*0»» 1 2 7£?>LT*^ 1 2 9 

tti£©jfcfcHtt*HBSsns. 

[0 0 9 5] ±ftifi!fl9$ 1 2 7 ElifftXf* 7S 1 0 
3 Taj£*nft»IMr-**«X*SnTte t) , C©^ 
20 M&Mx-^tfXr-S^iiJMPl 1 5ESten5 0 Xf- 
S?SJgP$l 1 S\tXL<mW&ff~^W3^X^ Is— tf 
m©*S^WllDXa*«llO|*rWi:ftSffi«t % Zffi 
xt-^ i i 3 fc J; tiiniSi* i ZTrnfifakfemz 

■££ (Sill). 

[0 0 9 6] Jfct, ±ET?Bffl8Lfc±5K:^7-atfBB 
Pft©*2;£*£ttS!lW8?l 2 7£A2rrSb A**n 
fc.>S7-©f-*fc£-3v>T\ U-ifftL©^7--&;< 
7-iSf5g|54 0 lC^DPias^nSo ATJ^nfcMP^ 

©x-^ e»o^t, bbpsh: isyxmwmwmu 4 
30 0 5%ftLT uyxmmm 403 u >x«s 

^ftffflgPl 2 7©Tfa9»4 11 (03 2) EATJ 

?n5o tint <fc t), i^;l/X©U— tf)tL©Bgftftz:j; 
VhnXftMiVB 1 Ofi8PKJgj«sn5»IM!i3lX#y b© 

ra&ff»niaaiix#y hoflSR* 5 *-* 1 2 9t»^ 
sns (si 1 2) o 

[0 0 9 7] U-if Jfejg 1 0 1 *»6 U— «f JUL* 

fg^s-^T, if jtLftjpisa* 1 ©SS3 torn 
^^^y 5 EMM-rSc u— momft^pitbaxM 

^ > 5 ± 5 tXffiX-r— >" 1 0 9 WiXf-i? 1 

»5 * 3 tini«** 1 ©rtSt^-r s (s 1 1 

3) „ ^LT, 40ljy«*l*«I»rfS^>5fc}So 

Tfttfacktj:*), ini»«!» 1 *«»fra (si 1 
5) o cntJ:5, ftHS***l*">U3-^v7 , fc:» 

[0 0 9 8] £lfl©*Ml*IHr*-«. chicituf, 
50 ^?esiK^c: s««^T«(ofca3tt* 1 ©rtSP 
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>5KSg*fbTi/^o ^LT, XffiX-r-^1 0 9^m 
7.7— 'J 1 1 1 *»»S*S C fcfcJ: D, JDtoSiP**! 

t LT«WrF5£?>f > 5 t»o Tftllfl«fl( i «• C 10 

ft < inifcfMa i c fctf t*#s„ 

[0 0 9 9] Sfc, JBlWlcfcfttf, iKJl*HW4l 1 fc£ 

5tdPJfLT^3 0 ±oT, ;WXU- tfjfcLttftOjtf 
ftft i fciiiiu buittma i <o*ffi3 t?i±^;i/Xb- 

HTfSffi 3 tfjSlt^©* * - s?*g«- a C t ttftt v 
[oioo] tt±MELfeJ:5fcmflHfcJ:nfcr. apx 
*HMb l ©Sffi 3 K«BffW69'f > 5 & fl.ftfe*iSI 
&fflft J W8Hfet)<£i:«ci:a<, ini*f*ft 1 *«wrr 

fcWgftiiJft^IJtf £ c 5 c t ft < , * x 

^-vtfj^snrv^fipitti*^ E«?iw^x 
^miltg©S^ggjWg$snfc;tf 5xgffi©«fc 5 1 so 

Tfcwwr**. ^t, *iMicj:tu& ipx*ft* 
*«»fr s c 1 1 * »>ff»sn««a 

•yX, Elf/W^^, tt£*©$a3») ©*S 

[oioi] aiMtAtitf, ftdMKHiios 

^^501 (COSH:, fl9*.tf¥SK**x/>©*£, ¥ 
a^^XfcftSflWH±©IHIlT'*So ) */Jv£<T? 

[0 10 2] Sft, SlMfcitttf, JP!»«ttlO« 

Hunt** 13 fcSBiftinijyRrtefcftSo «*. 

&\ 0 3 7 fcaST J: 5 fcfflKWE?* > 5 %K«^K 

o3»*tt«KBiwr a tan? fe ratrcs s » 

[0 1 0.3] [jg2fl9]#E* *3&fl08«©S&20!IKo^ 
TmflS£©ffi*&*&fcBWifSo 03 8&c©b- so 
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tfStaiOMs o o©i«g#ij£Br?£3. -u— wniffli 

5 0 0 ©gj^SfR© 5 ^ 03 1 K^T^ 1 u 

— tfiraxSS4 o ooflMaSR^n-ffiRicov^Tttn 
HSfWHit ctlc£>) *0(KW**B-r So 
[0 10 4] b— *f;&0l2tg5 0 0S, ><7-HflS»4 

0 1tW*D-l'-^57-l 0 3h©HOU— WB. 
©TfefftXKtr-Ax^X/^^5 0 ltfEBsntv 
So e-Ax*x^yX5 0 llifiHrenSTffctK tr- 

ax+x^>^5 oiwd u— umoe-Afw* 

#<4*J:3fc:H®*n«. li-ii+X/<yjfS 0 1 

5 0 0 ai^Xii^ffii 4 0 3 ©ft to 5 K 1 0©aBfcfl! 
UO"Xl 0 5*ffiZ-Zo 

[0105] U-*?MxmW 5 0 0 ©Kfttflg 1 M© U 

— »fiaxgB©iji{tfcSfta^t±, £ftM?an 2 7i: 
X*£ftfcMPS©;*:*SK:*3< BBPSOSBWPft 

tr-Ax+XAy^-5 0 1 tWMffHC&mZtlT^Zo 
H3 8J4ilOHS*#eLTV«o ^ftfflWWl 2 7K 

2 7tttr-Ax+X^V^'5 0 1 ©«**SAS»IW* 
-TSo cntJ:*), IWl/VXl 0 SKTJfTSU- 
1f)fcL©Vf-Ag©lfc^^illi5-rSo ±oT, ft^ffl 
bVXl 0 SAMofSoTfe, ^TtfflbyXl 0 5?r 

[0 10 6] 03 9(4, If-Ax+X/^SOIA'E 
S?nTVftl/''^-©*^ffl U>X" 1 0 5 C J: s u-if 
m©*^*^T0T-$So 04 0 fix k*-Ax 
+X/^>^5 0 1 tfEIISnT^S»^©«JtfflUyX 

1 0 5fc**l^-!f3ttL©*Jt*j9?rHT?fta. 03 9 
RtfH4 0*JtlWntf^SJ:5fc:, lf-Ax+X^ 
>^5 0 l^lHMStiT^ftV^-&©^fflbyXl 0 

5 tttswmoiunmMmcT s t , s 2 wi-ettsa 

Pft««*# < ftS A 5 fcWWTS C ktflf *s. 
[0 10 7] [S3«]*t, *HfifS)gSI©^3eiJKOV> 
Tcn*T©ff!li:©fi31«+i.KIWH-r*. 04 lttc 

XgB6 0 0©«M^©5-5, cnST?©ffO£ftSU 
-^Plgg©«g«t^-g*tov^Tttll-^ 

[0 10 8] U— »fiplSS6 0 Ott, f-Ai+X^ 
y^5 0 1©fttot)t, W^a^-y^57-10 3i: 
SBtfflUVXl 0 5 (OHO I — If^LtO^gHLbKidCC^ 
KD6 0 1 tfSBStlT^S. SE^gf) 6 0 1 ©MP© 
**S*«*.Sci:tJ:l)ilBttfflU>Xl 0 5©S3»S 

ttmwtzx, &mm & o 1 ttisp«aiBs#a©-«!Tf 

S5o Sft. lx— »finigg6 0 OttSI^D 6 0 1 © 

■p©**«*«3t**w«i-«aa^i[»)*!i»»6 o 3 

£{t*So MMV6 0 3 H&ttMH* 1 2 7 IE 
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[0109] o ocifWcntTO 

#j© b-tf toxmwomtt t m&z&n. £fcm$m i 
2 7 icxt}-$nrcfflnm®±z-£im-3< maWLomw 
t>&2> 0 is— Vtoasm6 o ottA*«*ifeHna©:fc 

#2ES^T!i[BgfSt> 6 0 1 (DMn<»±2?£*&Z-Z 
B*-$% B cnEAt), «SfflUyXl0 5*MOT-JB 

oTfe, mmis>x\ o 5*£trtt¥*©iHpa*/jx 
[o 1 1 o] ®4 2t±, SLmmtfrnw-stiT^n^m 

-Somftm uyx i o 5 1 a a i/-fEo^St 
H-ea&So 134 3 a, ffigftt) 6 o i *5ga«^ti 
T^&Wr&o$mmisyxi o 5k«j:5u— omfli 

■>Xl 0 5*^O3fc¥lROMP»*»<lfrsi:. £3 

«S7ttiupatf/jN? < &a,t ? tiifls-r a c 

5o 20 

[oiii] mz. ^mmnm>m^msm^ a m 
4 4 i±3^!bb«(ou— nuxmw<vmmizmz.c>ti 

%±#fflW$ 1 2 7 ©7"n -y £0-Z?£a o ^ftSIigl! 1 
2 7tt^7-»»i»4 1 7RXmmtfflBX»gl4 1 3£ 
$!*.a 0 ffi§BBS$iEtt8H 1 3fcfci, 0 3 5 ffiM 

»fl*tt*-*-F*fcJ:!)^7«HW»M 1 7fcE£« 
X#<> h©Bfa©Tfft«.fc&f *. S«X#>y KOTfffi 

a, far#s*©jp2^#g^*#aLTife£2nao 
c<DXtiiz.£>), >V7hs«8P4 1 7 atsnH&CttV 30 

4 1 3fr5c©xf££iiDffi®^££fljS?-aA7-£ 
*KU *©^7-©T-**/V7-Htt»4 0 its 
a 0 iot, C©/<7~©*#«fcH»*ftfcU- i trin 

i^BT-b— wax? & chick i) ^ mm<o^m<D^m 

X#>y h*l&t$.?ZC. ttfnSmb%Z„ C<D^U-(D± 
£S©r-2&*r:* 1 2 9fcfeg5tt, ^7-©*£ 

£t%Z 0 ft*, AAStiftTJ1£i:lRli;«OTfffi«««H 
Hffi£fltffi4 l 3fcEttSftT^ftv>*£, SfeiS^ffl 

o*fffifc:»j&ra^7-O7 , -**«^7-iiwaw4 0 1 «> 
stft-^i 2 9fc»&h« 0 cnttWTcww-ras 
?e«9T?e,Bisn?*a. 

[0 1 1 2] 04 5tt*H»|©b-1ftaX«g«Dffi 
©SBffSfcfllA 6nS^ft«l»» 1 2 7 -y *H*P 

sa. ^tmtmi 2 7tmn8wm* 1 9&msp 

PMSHSM 13ma o 04 4©g^jtgsa^ 
MMUfSlsgM 1 3ta, 03 4t^-Tx-^*^i6IB 
fc i 5 HP&3ftffi4 1 9 t3(IX^7 h©^fM©^ffi so 



£A7rfa„ CttK-fctK MPft3ftffi4 1 914, *BH 
P^tBUgN i 3fr5c©^StllDffi©\f£EMj&r 
aBHp»*a*iu ^cHpftor-^suvxaKs 
wmmm o 5, t-i,i«^y^5 o i Rimmm. 

0iWfl3i»6O3fc2Sa. <fcoT, eiOIBPSO^ffSfc 

Hflssttfeu— ifsnxsa-pu-ifjiox-ra ntci 

fta„ C©§8Pg[©;*;££©-r-#a€c:# 1 2 9tcfe 

2te.fr, Hpft©*#s*<aaRStiao c©$iT-a^7 

[0 113] 04 6tt*§&«IB©U— IftalSHoS 
6 £fl!!©fflBRIfc«l* Stia^ftllJW 1 2 7 07D >y 
*0T?££„ 2 7 ttffil^g|5 4 2 lRtfft 

nnftSBttffi4 1 3***.a. 04 4&tfH4 5 torn t 
n&a^a, /<7-atfiBpft©pi»«<aRsnaci t 

■pfca. «HHftGttffi4 1 3t!i, H3 3©X7-R 
tfMPft©fifctfffifc©«MH^x-*#^a§HttS 
tiT^So b-1fiDlgg©^#tt+-^- F^fcJ: 

t)«as?^4 2 1 taaix#f h©BrS©TH**A*rr 
a, cnt-tt), &a&$4 2 ia, tsKwrnsmm 

mnwwmzmtRt&c a«*ftfce©;<7-©7*-* 
tt;<7-mS5g|5 4 0 1 catena,, afiRSfrfds 

©HP»©7*-*ttU>XT»?»»*!l»»4 0 5, f- 
0 lJUAtt&mmmB 0 3K3aS6 

na„ .feoT, c©ffi©A7-stfiflpa©^:^?tii 
ss^nfe ix-iranusBTj wm-r a c 1 1 ± 5 , 
Effi!© >ra©sst«x# <y h ^jgfig-ra <i t *wtg t a 

a 0 C©fi©^7-RtflBP»©**«©7 , -#l4 : &=. 
^ 1 2 9tfeiM?»n, ^7-ftt«Pf[<!)**S3BWS 

sna„ 

[0 114] cnS©^W)fcj:tia, h© 

Tf&fcSfliii-racifctf-ess. <fcoT, aKx*vh© 

T«HBK«»fT#x Sft¥fflft«»fffi*#a 
ck««Tf*a. 4oxj«m*i©jp*««**i#-«#, six 
h©Tj-s^A# <fac ticfc t), inxs«wft©« 
»fA^i:aao 

[0 115] 

BBB©a&» ^SKfcff a b-ifinlgHRtJ : b-+f- 
itax^ffifcAtitf, ini^ti©ilffit?gii!^^®f^ 
?-r>*6«+ifcMn««^i;a{:kft<, inx»*»* 
«»f-racf:A^tao ±ot, inis^»*^jgf-ra 

Stt*iRi±s-e:se:k*«i?#ao 
[0116] *^t«ai^^iiaiRtfu-ifin 
n^rtet *ntf, SKx*-y h©>m*iM»Tf#a. c 
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Co 1 1 7] b— vipiatBtintf^ /< 

-ifitaiutqwx*^ hOTfasaac fcA^^So 
[0118] *j»Hfc**u— woantihtf. * 

[@IOW«] 

[0 1 1 *$ffigfiicft a b— >f Hni35rSK ioTL- 
1firaX*©iPX#i*©¥®0T-£.5o 

[02] 0 1 Ka?ttaXa*«IOII-II»tJSr3ftBfffi 

0- ?feS o 

[03] ^feSBBBtftau-ifinx^StAau-if 
fai«fflfoi*fftft©¥ffiBlT?a5a. 
[04] H3 t^-riini«*«!Oiv-nflSK»oftKffi 

[05] 03£^t1lPX:tti^©V-V|ifc&ofctM0 20 
-Z?£a„ 

[0 6 ] *mMBMfcfaZ b-if iPI^ffi t <t o TSlBr 
?nfciPX^ft©¥S0T$So 

[07] *j|SiffMfc^ab— (fipx^rstfe^am^ 
[0 8 ] *%HBgftBicft a b— tf ipx^iiom l XBfc 

[09] ^lilKSSb- f;fjPX^?£©lf§2Xg£ 
fe^«iPX*f^tl©»fB10TSSo 

[0io] b— iffinx^ffioa 3 xg so 

[011] **SfSJBSifc:«ab~ WniSI6olB4XB 
[012] ^aBg«K««b--««inl36FffiK:J:0«»f 
fc0TS5 o 

[013] *S8KBHBK{&5b— tfftfcDSrffilcfcftab 
*R"f"^77"Z?&a o 

[014] *$flS£lBicffia u— tfinx^rffiftffl^T* 40 

#I©¥ffi0T*feSo 
[015] 01 4£^-^$r^5^V±©XV-XV};:?'o v 

[01 6] 01 4ic^.irmwi^^ytmtr axvi- 
[01 7] 01 4c^r^»f^^-f >fcS3£rsxvn 

-XVII£»oT«»rLfclSrEHT?£a. 
[01 8] 01 4K^-r^0»r?^7-Yyi:*35rr3XVII 

1- XVlllfc:»oT«»rLfcKiBHT?ftS. so 



[01 9] 01 4fc««033WMfc*«WfT3e5'fyt 

[020] b-1filPX7j?££ffl^T ? 

7 >y h *Jt««/.hS < ffM Lft*^©«Bf^ 

9^ fc2raXftiJti©»rS0T-&a <) 

[02 l] H2 0K^rftil3«l»*«»HPS5'i'yt 

[02 2] BfS©MP»0*3fcfflbyX*fflv^T^;I/X 
[02 3] 02 2^<Tb-1fft©JIIftcJ;a£ft?® 
[02 4] 02 2£^-rMJ;t)^^ifiPS©»7 , efflb 

>x*ffl(/^c«^©tox»^©»fS0T-fea„ 

[02 5] H2 4£S-rb— tf)tt©M»tJ:aS^}fc?® 

[0 2 6] 0 2 2 titii D'J^I/V^7-©A;|/Xb 
— 1fft*JS^fci§£©iiaXftii^©GWffi0T*;&a o 
[02 7] 02 6l£tt?ls-Vft(0mMK£.&&fc?<SBt. 

mmmrms&^nrc $ 5 v * v h fc^trtnij** 

[02 8] 02 4t^-rMJ:t)^Sl/V^y-®^;lxXb 

-if3t*ffli/^c«^©lmxM*»o»fffiH-p36a„ 
[02 9] 02 8fca^b-ir3fc©JH«fc***jW» 

t)£#ffi0T*£a„ 

[03 o] 02 nc^-rmwi^^-fytm^tzm- 

[03 1] *SliBB«OSl«Wlc«Sb— tftaxSH© 
WS«0T?fea o 

[032] *nffijg^t^sb-ifipx^Bt{i^en 

[03 3] *Hffi^£^5b-1fiPX^S©^M 

[03 4] *^fl0gffiK#ab-ifini«Ko^Mig» 

0T-£3o 

[03 5] *^SI^t^Sb-1fiPXS«©^«iM 
^^•T0T?fe5o 

[036] *mffimm<Dm i wefts b— if tuxism 

[03 7] *$H3&tt<0% 1 Wfcft* b-^iPX^St 
¥ffiHT»*a. 

[038] *mmBm<Dm 2 Micas b-^pxggo 
MMttrcsa. 
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[03 9] e-Ax*X^>WBBg£tiT^&i/^§£- 

[Bi4i] *mm&m<»m 3 «iicft« hw») 

[04 2] «DgR5*«E«SnT^ftV>iB^««3tfflU' 
[04 3] JBDg«l)ifflEllStiTl^«^OjlUfcffib> 

[04 4] ^mBmou~^iaT.mmomm^mx 
[045] ^msmmai\y-^iiwiMmcom>m\m^ 
[04 6] *mm i (o\y^miam.<amm\cm^ 



i • • • Anittiitk 3 • • • 5 • • • flBrPjg 

7 • • •QftfNfW. 9 • • • ^77m 1 
1 • • • S^ij3^i/\ 1 3 • • -ifflllt 4 
1 • • • 4 3 • • • 9 0- • • t=7V >? 

K 1 0 1 • • • U— tfJtm. 1 0 5,1 0 5 a, 

105b. i o 5 c • • • 1 0 9 • • • X 

ttX-r-S^ 1 1 1 • • • «f-^ 1 1 3 • • • Z 
IXf->', 4 0 0 • • • U—lfiOlSB, 4 0 1 • - 

• ><«7-WflS» % 4 0 3 • • • byXlK« 4 1 1 

• • • sam 4 1 3 • • • fflWMHtatigG, 4 1 

5 • • • Bttffr£& 4 1 7 • • • /<7HBWfc 4 1 

9 • • • wntmRto. 4 2 1 • • - 5 0 0 

• • • U—WlBIgB. 5 0 1 • • • f-Ax+X^> 

*\ 6 0 0 ■ • • u- ■ymnSEK. 6 0 1 • • • 
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